BUCKLE DEVICE 



CROSS-REFERENCE TO RELATED APPLICATION 

. ppl ication clai.s pr-it, — » «' " 9 £l0n 
ThlS ,002 284157, the disclosure of 

Ja panese Patent Application No. 2002-23,15 

wh ich is inco.po.atea bv reference herein. 

BACKGROUND OF THE INVENTION 
— ° £ IDVenti0n lates to a bucXle device which 

. plate attached to a webbing belt, 
a tongue place 

•"•"••"■•••""•"•";'::::;r:i,.. 

sh aft of a taxe-up dev.oe 

at The other end of the webbrng belt 

int er m ediate 

. Moreover, the longitudmal dxrectro 
up aev.ce. a through . hole o£ . 

port ion of the webb.ng ^ _ 

— -r.trz — ^- 

at the upper end side o 

* over backward downwardly- 

is folded over d fo lded-over 
f the webbing belt between the to 
The portion of the weo 



portion at the through anchor and the other end passes through 
a through-hole formed in a tongue plate. By pulling the tongue 
plate, the webbing belt, which is taken-up on the take-up shaft 
of the take-up device, is pulled out. The webbing belt is set 
in a state of being applied to a vehicle occupant by, in the state 
in which the webbing belt is pulled-out, inserting the tongue 
plate in and connecting the tongue plate to a buckle device which 
is provided at the side of the seat opposite the side at which 
the take-up device is provided. 

Moreover, an ejector is provided at the buckle device on the 
locus of movement of the tongue plate within the buckle device. 
The ejector is urged in the direction opposite to the direction 
of insertion of the tongue plate into the buckle device, by an 
urging mechanism such as a compression coil spring or the like. 
When the tongue plate is inserted in the buckle device, the ejector 
is pushed by the tongue plate and moves against the urging force 
of the urging mechanism. When the mechanical connection between 
the buckle device and the tongue plate is released in order to 
cancel the applied state of the webbing belt, the urging mechanism 
pushes the tongue plate by the urging force of the urging mechanism 
and via the ejector, so as to make the tongue plate come out from 
the buckle device. 

There are buckle devices having a structure which is provided 
with a so-called "buckle switch" (see, for example, Japanese 
Patent Application Laid-Open (JP-A) No. 2001-157603). 
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and is alsclcsea in *. accent, is e gU i PP ea wit* 

amagnetWhi c hint ^s Withthel ocK Pin . -cations „ . 

examP le. a warnin, — at the * P anel - - 

his/her webbing belt. 

•i-o-h i a structure which 
The above-described buckle swxtch is 

.late which is inserted in the buckle 
detects that the tongue plate, whi 

j vVlo latc h has moved. Thus, 
the eiector and the latcn 
device, has pushed the e 3 e 

hasn0 t b eeninse r tea. U-^.^— — — 
""lex, h-le switches hereto^ aetect whether « 

not the latch i. — — — - — piate • There£o ;: 

itca nnothesaiathatattach n ent o£ the template to the b nc k le 

devic e is aetectea. a, there is — — «« 

buckl e aev.ce havln, a — s, which can relief aetect the 

atta ch m ent of the ton.ue pl.t. is aesirea. 
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SUMMARY OF THE INVENTION 
In vi ew . the — , an o,. t the present 

Qevic e ccprrsrng. mechanism 

, olate provided at a webbrng belt, 
tongue plate P body so 

. a la tch which is Provided withm the 
having a latcn which the 

■• - - — — - ":;:;ri:;:::.:— » 

..v, the tongue plate wnx 
la tch engages with ^ at 

• Wv and an engagement release 
the device mam body, 

which the latch the latch engages 

_ the engagement position, the xa 

" itht ::r:l,ainbod, a .ret detecting .eohani. 

PlaCS plaC e which has been inserted in the device 

meeting the tongne Plate ^ 

m ain bodv, and outputtrng a 

ln which the rirst detecting — s, detects 

pl ate- a second detecting ^echanis, selected rro„ one drre 

irectlV detecting the latch which is positioned at erther 
" ; i engagement position and the engagement released 
one of the engdy a4rtna i in a state 

in W hich the second detecting .echanrs. det 



• f the first detection signal from 

rr- 

plateha s been inserted in the — ^ 

wha ther the - U - "» — mSnt P0S1 " 0n 

th. engagement releesed position. 

In accordance wit, the bucMe device having the above- 

- olate which is attached to the 
ascribed structure, the tongue piate, 

^ ^ ^ v i C e is inserted in 
„ ebb ing b.lt which £ o« the seat belt devrce. 

V state when the latch o£ the locking 
the device main body. In thrs state. 

mec hanism provided m the device main bod y moves £ romthe 
engagement released position to the engagement posrtron th 
lateh engages with the tongue Plate, pul ling- out o £ the tong 
plate£ rom the device mein bcd y is restricted b y the latch 

lo. a vehicle occupant £ or .ample, the bod y o £ the vehicle 

«*■ is held by the webbing belt, 
occupant is neia y 

0n the other hand, when the tongue plate is inserted m th 

.remain bod.es described above, the tongue Plate is detected 

by the £ irst detecting mechanism, and a predetermined rrs 
action signal is outputted £ rom the tirst detecting 

danism is inputted to a control mechanism. *t the contro 
me chanis, due to the predetermined £ irst detection srgnal berng 



1DP . plat . is inserted in the device main 

is judged that the tongue plate 



body 



flpvice main body. 

r buckle device, when the latch is 
Further, in the present buckle 
. a at either one of the engagement position and 

efl airectly or 

.. ,=i eased position, the laccn i 
engagement released p ^ 

rtatecting mechanism. Furtner. 
■ rfi-rectly by the second detecting 

indirectly y predetermined 
second detecting mechanism detects the latch. 

cona detection signal is outputted.rom the second detecti. 

_ is , Th e second detection signal ~~ J** 

detecting mechanism is inputted to the judging mechanic. 

* ™ t-hP engagement releasee 
Here, when the latch moves from the eng 

-..•„„ the latch is detected by 
po sition to the engagement position, 

the second detecting mechanism, or detection of X.« 

Therefore, due to the 

second detecting mechanism is canceled. 

* . state of detection of the latch oy 
state changing from one of a state 

, -rate of cancellation of 
the second detecting mechanism and a state 

£ the latch to the other state, movement of the latch 

posltion 

4r om the engagement released position to 

, nd the predetermined second detection signal 
is detected and the pre 

nd detecting mechanism, or output of the 
outputted from the second detec 



than a predetermined level) . 

--* m t:. 

...... ......... ...... - - — 

„„,....,..« ......... ».....»"■•' 

in this way, m the pre 

• v,^^ is detected by the 
che W e piate into «- -ice hodv 

£lrst detecting mechanism. — » ^ 

thereSUlt so £j — at the .dging mechanism wh.ch are hase 

• 1-he first and second 
on the respective resnits o £ „ ot 

„ ■ m it can be detected whether or not the latch 
detecting mechanism, xt can .„ main 

........... — «. »« «■• -«'•""• — " • 

— — — — -— "Trrr 
„.„..„„„,,....... — — — ~ 

• ~ m the engagement released 
th e Xatch. when the Xatch mo.es .rom the " 

pos ition to the engagement position, and in a state 



a t-« the abutment position, the 

-y,. latch which has moved to the 

„d restricts movement of the latch 
engagement position, and restrr 

engagement released position. restrlcti ng 

Mo reover. the second detecting mechanism 
memher detecting mechan ism which detects ~ ~ 

■,*« one of the abutment canceled positi 
positioned at either one o 

ition and which outputs a predetermined 
the abutment position, 

. , in a state in which the restricting member 
detection signal m a stat 

i- least the restricting member, 
detecting mechanism detects at least 

lt h the buckle device having the above 
in accordance with the d 

rta latch moves from the engagement 
described structure, when the latch 

descriucu ^^kinctlY with 

• ,o the engagement position, interlockmgiy 

l , the restricting memher moves £ rom 
this movement o £ ^ ^ 

th e ahutment canceled positron 

«- leased position, the restric 
+ r> che engagement releasee v 
position to tne eny«y 

u T « this way, movement of the 
m emher interferes with the latch. thrs r 

latch to the engagement released position re res 

latch £r om heing inadvertently released. 

• one of the abutment 

restricting memher is positioned at either 



P osition ana the a.utment canceiea position, the restricting 
memher is aetectea .V the — memher aetectin, mechanism 
whic h serves as tb e secon* aetectin. mechanism. A ccorain g i y . - 
the restricts memher ,oves the — canceiea position 

to th e ahutment position. t h e restrict^ memher is aetectea h y 
th e restrict^ memher aetectin. m echanis„. or aetection .« t b e 
rest rictin g memher by t h e restricting memher aetectin 9 melanism 
is canceled. 

in the state in which the restricting member 
Moreover, in the sine 

«-v,o -restricting member, a 
detecting mechanism detects the restn 

pred eterminea aetection si g nal servin. as t h e seoona aetection 
signal is outputtea £ ro, t h e restricting m e mb er aetecting 
mechanism. T he aetection signai outputtea £ rom t b e restricting 
. • -^ri tn the nudging mechanism. 
«ber aetecting mechanism is rnputtea to 

Here . Cb e movement o £ t h e restricting — .torn the a b utment 

can ceiea position to the ahutment position is interlock with 

movement o £ t h e iatch ,™ the engagement releasea position to 

th e engagement position. T here £ ore, aue to t h e state changing 

from one o £ the state o £ aetection o £ t h e restricting h y 

th e restricting mem b e r aetecting mechanism ana the state in which 

section o £ the restricting memher is canceiea to the other state, 

movement o £ the iatch the en g a 9 ement reieasea position to 

th e en 9 a 9 ement position is aetectea inairectly. 

rurther. the £ irst aetectin 9 mechanism has: a permanent 

, ilU siae o£ a locus of movement o £ the tongue 
ma g net providea at a sine 01 



— -- ^ 

in detected magnetism. 

M oreove, th e t o ngU e Plat e iS ^ abya - n e ti c b oa, an a 

pla te which is inserted in the device main body. 

, ■„„ of the above -described structure, 
in the buckle device ot the ao 

► ho first detecting mechanism is 

pro vided within the device main body. * magnetic 

around the P ermanent ma.net. T he polarity of the permanent ma gn 

ru nsaion g the direction of movement of the tongue Piate.t 

thed evice main body ,,e.. the north pole isoriented.no 
_ tion movement Of the tongue Plate within the devrce ma n 

olate which is formed of a magnetic body is 
when the tongue plate whic 

.„ wv the line of magnetic force 
inserted in the device main body. 

-„ ™, s through the tongue 
-i,. field attempts to pass tnrouy 
forming the magnetic field a 

^•nrj the orientation of at 
ar ound the permanent magnet changes, and 

• of the line of magnetic force forming the 
least one portion of the im 

magnetic field changes. 
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„„etic field changing, the magnetism 
In this way. to the magnetic f 

■ netted hv the magnetic sense, which together 
wh ich x. detects ^ 

::;r:.:r::::--™ 

„ „. ....... ..»■-'- - » »'■ 

, „ „ ,„„.. .......... 

- tr;::: — — r 

Mt provided within the device mam body. 

permanent magnet m a rsleas ed 
. tlon and the engagement released 
one of the engagement posrtron 

eric sensor detecting magnetrsm of the 
position, the magnetrc <hW 
permanent magnet and outpacing the second 

ri*atected magnetism. 
ls ba sed on changes m _ 

„„en the latch moves, the P ^ , i£h or 

^ ^t-ecting mechanism, moves eit 
second detect g Accordingly . th e magnetic field 

to the device 

rhanqes with respe^- 
forced by the permanent magnet chang 

main body. de of 

In contrast, the magnetic sensor is provided 



at the engagement positron or the 
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- • „ ^oi-pcted by the magnetic 
Th e .nagnetis* o £ the Pe-nent — " 



sensor . 



A ccordinglV , - «- — — — *" " ^ 

secona .taction signal is outputted fro. the «a 9 . t , sen 

the second detection signal changes. >ue to this — ^ 
econa section signal. - — — — — " 

--"^ 

position to the engagement position. 

P the first detecting 

Furthe r. the magnetic sensor structure the 

me chanis m is b y e 

meeting — ,s forced >V a -a.— element. 

• f „« above -described structure, 
In the buckle device having the above 

■ „• least either one of the first 
the s-agnetic sensor structure at least 

meeting .echanie, and the second detecting .echanis* is a gian 

resistive element, the rate of change in electrical 

ma9net ° re tic £ieia is applied is several 

resistance at the ti*e when a n-agnetic field i 

_ent. However, in the case of a giant .agnetoresistive ele^t 
L rate of change in electrical resistance at the ti„e when 
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n - ea rises to several ten percent. Thus, 
„ otl , field is applied rises 

:,„„,„. ............ »— - — — 

. „ r pUablY detected. 
^ «f the latch can be relxaoxy 
movement of the ia to 

„ h ich both the first detecting mechanism and the second detect 

mechanism are mounted. 

In thebucKle device having the above-described structure. 

bo th of the first detect!. — - the second detect . 

* d to the substrate. Therefore, to mount the 
mechanism are mounted to the 

. nd the second detecting mechanism to 
first detecting mechanism and the seco 

it suffices to mount the substrate to the 
the device main body, it suffic 

ambling parts to the device main bod, can be reduced 
M oreove, electrical current is always made to flow 

• r-h* first detecting mechanism and 
electrical circuits including the fxr.t 

the second detecting mechanism. 

,.„..,.„.«.....-.•.»•■»-•«•""—"";. 

usuax-L*, removed 

* ^ a state in which the ignition key 
vehicle is stopped or a state 

. ac : ral i v , by sensing tnac 
aetecting mechanism, accordingly, basically, 



• , n these electrical circuits, 

. In this way. in the Present device, 
electrical circuits. In this 

. an d the second detecting mechanism are 
detecting mechanism and the 

operating normally. struc tnre is 

In the present oucKle device, provided that 

■ , cu rrent always flows to the electrical 
^^^^r rdetecting mechanism and the second 

detecting mechanism, th ^ ^ 

no t limited. Moreover, as descr 

. , ci rcuits can he fudged by ma*ing electrica 

electrical circui abno rmality 

always £ low to the electrical circuits How 

fnr nudging abnormalities is n 
judging mechanism for 3 udgi g 

asp eci t ic 

AS ^rTg a e ice -nhody into which is inserted a 

-r:;:;::::;::r::».. — 

mate when the tongue plate is mserte 
the tongue plate wne 

::.n;i ...... — 

«„. ...... - "»""'•• ■ 
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con nected to the «-t — — — - "» SeC ° nd t . on 
^^-.^-^■"^^ 

or not the latch is engaged with the tongue plate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

■ relating to an embodiment o£ the present 
of a buckle device relating 

inVentl0n ' ■ 

Fig . 2 is a reverse view of a base o 

„ the embodiment of the present invention. 
to the embodiment of the present invention. 

. . state in which a latch has moved to an en 9 a g ement 
showing a state i« 

POSitl °" • as seen from the side opposite 

Flg 5 is a schematic side view, as seen f 

. a state in which the latch is positioned at an 
Fig. 3, showing a state 

engagement released position. 

v~ pin 5 and showing 
Fig 6 is a side view correspondin g to Fi 9 . 

. olate has been inserted and the latch 
a state in which a tongue plate has 



to the engagement position, 
has moved to tn ne 
•,.„ view showing a state 01 
Fig . 7 is a schemata plan view 

o£ magnetic force in a state 

showing a state detecting 
plq , is a schematic perspective view of a 
F 9 • , n(? a second detecting 

. , first detecting mechanism and a 

invention . 

mechanism reiating to the emhodiment - 

Fig . 10 is a circuit diagram showing the hasics o £ 
o£ the lock detecting device o£ Fig. 9. 

h lng the reiationship hetween a tongue 
1 1 \ <? a chart showing the re 

• al ( a first detection signai, and a Xatch 
nlate detection signal (a tir 

plate aeu iudgment 

. n (a second detection signal), and 3 u 
detection signal (a secon 

„„.,,-..-.....---,,„,„ 

processing circuit. 

DETAILED DESCKIPTION OE THE INVENTION 
«f the Present Embodiment 

— — — — — nm- 
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sectional view in Fig. 3. 

«f Ruckle Device 210 

as a device mam body. Th 

i j4 r pction ends are w ^ 
mbe r whose both longitudinal directi 
tubular member wnos 

. , t one longitudinal direction end of 
The opening at ^ , fc the 

ls an anchor insertion opening 216. 

„ . nal aire ction end side is a tongue plate 
. , 18 A base 220. which together with 

«->.o ripvice mam fooay, 
Th ebase 220 hasafloorwall 222. 

„ of a flat Plate whose longitudinal directi 
ln the shape of a f 1 

~* t-Vie> case 2xa. ** 
— ^ aireCtl °; a l is superposed on one longitudinal 
pla te-shaped anchor Plate 22. 

section end side of the floor wall 222. jq 

^anically connected dy 
not-o 224 are mechanicanj 
the anchor plate 224 ^ 

„mp 226 formed m tne tx^ 
o through a through-hole 22b 
which passes througn ^ 

H hole 228 formed in the anchor plate 
222 and a through-le ^ 224 is fixed t o the vehicle 

* of the anchor plate 224 

0ther d £ the seat of the vehicle. Either the vehicle 

body at the side of these 
boay northe seat is illustrated. . The P 
is thereby mounted to the vehicle. 

„ =ide walls 232 stand upright in th 
on the other hand, side ^ 

~* r-inp floor wall 222 ixun 
oitection of thicKness of ^ ^ 

action end portions of the floor wall 222. 



tle!esl4e „U= W . on. Potion of the ejector 
ais posed between these ^ 
v^ole 236 formed in the 
dWitha ::l oeneUdeo.ere.edeter.ned 
222 . such that the elector 2 

range in the .online, directs of 

the9Ui4eh0le236 ' - nFig 2 , an en g a g in g Paction 23S is 
-rther. es shown m ,r 9 . ole 236 at 

■ of the floor wall 222. 

• „,- 0 r 234. The ejector 234 is urg 
long itudinal direction end side of the 

, the compression coil sprin 9 240. 

the buckle ae vice 

On the other hand, as shown in Fi.s- 

. i„ c kina mechanism. Tne 
. latch 250 which structures a locking 

t . on 252 T he hase portion 252 is formed 
la tch 250 has a hase portion 252. s 

, » flat plate whose lon g itudinal 
in the shape of a flat P ^ 

. tely the direction opposing the hoth side walls 
approximately longlt udinal direction of the 

wh ose thickness direction is 

fl°° r " a11 222 ' the longitudinal 

Th ehothlon g itudinaldirec 

252 a re disposed in hole portions 

254 are formed in taper shapes wn 
232 . The hole portions 254 are 



a the side opposite the floor wall 

portl on 252 an alrect ion of the base portion 252 

inter£er ea with by the 

be i ng the axiai direction, untrl 

— f ~ h ° le POrt Te .ends toward 

£romo ne ttansve.ee *~ 25 , Moreover, an 

lnterm ediate portion of the bas P ^ ^ 

9 56 opposite the siae 
.„ nf the connecting portion 256 o PP 

■ ded T he distal end portion of the 
^•^r, ?S2 is provided. Tne 
th e base portron 252 the end portion at the 

engagi n g Piece 25, .ore specrfrcaiiV. 

slae opposite the side connected with the connects 

through .hoie 260 due 

Th e en.a.in, piece 258 can enter 

a- Placed from an en g a g ement reie 
.„= latch 250 bein g displacea 
I:!! which is the initiai position o £ the iatoh 250 n . 

in Fig 3. to an en.a.e.ent position shown m M . 
ShOWn . . 262 is provided inte.raiiy at the surface 

A placement piece 262 is p 

-.to. 23, atone side in the direction of threes 
o£ the ejector ejector 
th ereof <the side opposite the fioor waii 22 , 

„ 4so as to correspond to the distai end portron of thee. 



■ ece 256 of the latch 260. *s describe. — 

. coll spring 2.0 acts on the Rector 23. . Ho-, 
of the compression coil spring 

• . ,62 is provided so as to approximately 
the placement piece 262 is pr 

d portion 0I the en 9 a g m g Piece 25B alon 9 the 

the distal end portion ln the sta te (see 

4= rhP floor wall 2^, 
section o. thickness of the 

. 4) ln which the elector 234 is positioned at 
F19 - as tate in which hasicall.no external force (other 

. f orce of the compression coil spring 2.0, is heing 
thanthS n the state in which the Placement Piece 262 

appl ied thereto.! n the ^ piece 256. the 

~~ rz~tr~ - 

I"p^ 2, and restricts movement of ^ 

i.'„ n rhpfloor wall^ z \x.<=., 
pie ce 258 in the direction of a PP roaching the f 

rest ricts movement of the latch 250, 

ofiA extend from both longx 

«"•«'" - "*" ° , ., „ M „.,«».. - - >-• 

oca are formed so as to u<= ^ 
of the stoppers 264 are 

• of the ejector 234 against the urging force 
of sliding of the e 3 e 

.— — — 

• .nil spring 240. the elector 234 
compression coil spri y 

264 ' v. v 9-70 which serves as a 

ber is disposed at the side of the connecting 
restricting member, is di P 

■ t . the floor wall 222 side thereof, 
portion 256 opposite the 



r , D „272 The base portion 272 is shaped 
mem ber 270 hasabaseport l on 272. , directlon 

la the section QI opposing the side walls 232. 

. ot9 are disposed in 
The end portions o £ the base portron 272 

t ho les 27, formed in the sine walls 232 . The engagement 

i ndsideo. the siae^s.32 than the throve 26 0. 
T he base portion 272 is supported at the side wails 232 so as 
ta table with its own longitudinal direction be.ng the 
" 1 1 A Pair o £ substantial!, fan-shaped lock pieces 

27 6 are formed at the 1° y 

The lock pieces 276 are ro 
pieces2 7S which .tend out £ ro, both transverse directs end 

o£ the connecting Portion 2Seo £ the latch 2=0. Pue to 

portxons of the ■ fion and the lock member 

the engagement positron ana tne 
the latch 250 ..vug to the engag 

• tr om an abutment canceled position shown rn rrg. 
to an abutment position shown rnFrg. 4, 

. es 278 from above. Further, at the lock member 
the abutment preces 273 f 

270 having the iock preces 276, 

.positioned at the side o £ a latch detecting Portron 372 whr 
will be described later, is formed b y a permanent magna, so as 

Furt her,anabutmentportion 2 8 0 is £ ormedatthelongrtu nal 
section intermediate Portion Of the base Portion 272. ,he 



, _ lece 258 o£ the latch 
* oortion 280 abuts the engagement P^ece 
abutm ent port.cn ^ 258 

250 lnthe state .seeFxg. *> in 

isaP art .ro.the — »«• ^.thebucHedevice 

210 has a release as 
The press portion 2^ 
oq? for operation, ine v 
portron 292 for long itudinal 
„„,,.. is directed towaru 

direction of tne pre 

end side of tne ixu oppose 

.„ n9 Q 2 T he side walls 

290 on the whole is a c 

Arns 2,8 extend. as _ the end portions 

d.rection o f opposing the e.de ^ . ^^ 

11q294 opposite the side at wnic 
o£t heside«alls28* 

292 ls prided. Bngagm, project ^ ^ 

en o portions o £ cheats 288 so as to he drrect 

298 ' ■ 200 are disposed in gnide holes 

Thes e engaging projections 200 



arms 2 98 
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„. 232 The guide holes 302 are long 

t: :h — 

„„,.. ..... ~ i „ j .„„, „. 

«f t-he floor wall 2^. 
direction of the 



wall 222 



2 " ^ 310 is disposed between the press portion 292 and 

2,0 Th e stopper 310 has a Plate-shaped hase 
the lock member 270. dire ction in which 

por tion 312 whose longitudinal direction rs the 
me ?94 oppose one another. 

A pair of engaging pieces ^ ^ vie „ e d along 

COT£ lgurationso P eningtowardthe £ loorwall222 

---------------- 

--- 9itU4 r;"attheloc km e.er2. by these 

312. The stopper 310 is supp 

• ces 314 engaging with the base portion 
engaging pieces 314 e g a 

10CkI " ember 270 ' tion8 3 ie, which can interfere with the 

Int erfering portrons . _ ^ 

engaging sections 300 Of the 

• -nities of the engaging pieces 314 
in the .crnrt es aispose4 _e„ the stopper 

A compression coil spn ^ 
310an d the press portion 2*2 of the release button 



. „ ,18 abuts the side of the press 
oI the compression coiX spring 

r -on 292 opposite the press surface side thereo 
portion 

en4 of the compression coil 

r , l0 The compression ooil spring 

- -t,: -- - 

the stopper 310 in 
portion 292. 

„.„..„ 

n 9?2 As shown in Fig. i. 

is provided with a base portion 

As lic 334. whose longitudinal direction is the d 
^ the side waiis 33, in the state, which the tongue 

° £ r:: ~~ - — is£ornedin 

plate 330 is in , lrect ion intermediate 

►•„„ 332 The longitudinal directi 
th e base portion 332 . inse rted 

f »d strip -shaped webbing belt 340 1 
portion of an elongated, strip 

th rough the slit 334 . ^ ^ 

A „ insertion piate portion 336 is 

■ „ of the insertion plate portion 336 
332. The transverse dimension of th 

I- — the int - lb Wiethe portion of the 

"--■ the ^ ti0nPlate T::lt e n the Side walis 232. 

mate 330 which is inserted between 
tongue plate isv direction 
.hole 338. which passes through xn the 
A through-hole in 

of the insertion plate portion 336, 
of thickness of the 

rHon 336. The engaging piece 
the insertion plate portion 33b 



OMlon5iwaiM H W cao— o it . plate 330 fro B the 

nls 232 PulllM-out of the tongue Plate 33 

CheSide ^^e^.etot.e^^e^ 

buckle device 210 is re 

v, t-he through -hole 338. 
passing through the tn 

of Lock Detecting Device 350 
structure of 

--»- M - 1,t lnFig ^eioCtdetect^device 
aetectin.aeviceSSO.-shovnm^. 

v. * 352 The circuit board 352 P 
350 has a circuit boara 352. 220 at the siae thereof 

n oi?of the base 220 at w« 

232 ls provid ea 

. the siae at which the other side «all 232 x 

13 Pr ° Vlde 11 222 , The circuit hoard 

the trans.erse.rectfonof the f Xoor »aU > • 

* a flat plate, and is rixe 
3S 21Sl or m e din the shape of a f 2at 

toth e aforementioned one side »al2 232 

screws or the like. 

-Tri^t hoara 352. i.e.. . the surface at the 

^ xl 2 32 when the circuit hoard 352 is fixea 

sl aefacin g thesiaewa22 232 „h 

,32 The permanent ma g net 354 
to the siae waii 232. £ ^ ^ boar a 352 ana at the 

^ of the lowered of tec ^ , 

• mate insertion opening 218 side, 
tongue plate m» floor 
wh ich the side »aUs 232 stand erect .th respect « 

wall 222 is considered to he the .erticai directron. 



. nf the permanent magnet 3 54 at the 
Th e mounted positron of the P 

. f +y\e> circuit boara 
h r d 352 and the mounted positron of the 

*. * n the side wall 232 are 

the tongue plate 

permanent magnet 354 is positroned at the 

. ~* rhP floor wall 2^. 

— — tr, - 

the tongue plate ms g _ 

,.»......—-»"•'«"■-■'"::;::,. ....... 

■ ae thereof along the longitudrnal drrectr 
one srde thereor 

. 356 are mounted to the circuit board 

3"--^- a ^ 10nS1 Chej.-magneticpiece S 

356 are formed in substantral 

, ho like At the magnetic prec 

— ■—- — rr:::~— 

j ,m is greater than tnat o 
circuit board 352 g to 

, „ in which the magnetic pieces 356 
354. m the state » ^ 

^pct out further towaiu 
t*. circuit board 352. they pro, ecto 

„ 232 th an the permanent magnet 354. 

. 356 are not magnetised. However, the 

Th ese magnetic preces 356 ar 

. « 356 are fixed to the circurt board 
magnetic pieces 356 are 

—————— "tr.. — 



h -ch arises at the permanent magnet 354. passes 
m agnetic force B. which arises 

.„„ o£ the magnetic pieces 356 (see 
through the interiors of tne 

mate detecting portion 358 
on the other hand, a tongue pl.t. 

a £lrs t detecting mechanism is provided between 
"""^ 35, at the side o t the permanent magnet 

pairo( r:::::::ric h th e circuithoard 35 2 ispro.ded. 

354 opposite the siu<= 

. portion or the tongue plate detecting portion 
Th e lower end portion 

U.e.. the endPortionatthe lower srder U. _ 
in the state in Which the circuit hoard 5 s£ ^ a 

hv a supporting piece 
n 91?) is supported by a suyy 
wall 232) is f*' , t detecting 

the tongue plate aei- 
to the circuit board 352. Moreover, the „. 

. crated from the permanent magnet 354 
portion 358 is separated 

—on of thicks of the circuited - 
AS shown in the circuit diagram of ,x,.l 

. co rtion 358 has a magnetic sensor 364 which is 
aetectrng portron toresistlve elen ents 362a. 362B. 

a >-\\7 four giant magnetoresisti 

ogmr eieroents 362A 

, 62C 362D (hereinafter collectively 

rs d in the form of a bridge, 
through 362PM being connected in 

As is generally -own, the Phenomenon in 

" — — — 



ts 36 2 * through 36 2D « — parcs 

GMR el e«enu a nd have structures in which. 

thls giantmagnetoresistanceef £ ec 

for example, a tnin la yered 

»n antiferromagnetic metal are 
o£ a non-magnetic or an antrf 

, N ote that, in the present embodiment, 

elect ronic parts 

through 3 6 2D to 
for the GMR elements value s end up changing due 

— — 1 — fect _ GMR ele ments 36. -ugh 
9iant " a9net0r :;i:dLthematerialanddetailedstrnctnre 

362B are not to he Umrted generat ing giant 

th ereof, nor bv the specie phenomenon 

magnetic resistance, or the ^ ^ ^ 

As shown in the circuit diagram of " 

* ^62A and the GMR element 362B 
between the OMR element 362A ^ 

i «f a comparator circuit 368. A 
to an input termxnal of a 

- *62C and the GMR element 362D 

t o another input termmal ^ ^ ^ 

re d at the comparator circuit 368. 
370 are compared ^ ^ 

In addition, when the voltages 

• rt ed to the comparator circuit 368 
366. 370 are inputted ^ 
inwh ich the line of magnetic force B of t^P 

one example,, the comparator circuit 

■ si gnal Ts as a first detection srgnal 

^ conttagt , when the 

ele otrical current value of a low 



■ M the aHR.l—"" 3 "* through 
re B traversing tne « 
line of magnetic for q£ fche 

„ the electrical resistance 
362 D is reduced, the 

^fi2A through 362D vaw 
respective GMR elects ^ ^ ^ bridge 

the among the ^ 362B hreaKs — 

— " hi9h " " j — 

is hi^r than that of the 

. res tricting -her meeting 

WhlCh Tlelng mechanfs, * — " *" 
mec hanis» or a second det ^ ^ detecting 

cir c«it hoard 3=2. The ahove-desc e lower 

::::::: - 

opening 2X3 side, vhereas th board 35 2 and at 

— ^ ttheUPPered9eSia ;: S Ue. FU rther.the 1 atoh 
- — ^"-soa.tohe^oh.atthe 
detecting portron ^ magnet along 

v „ iM e 2T6 formed by a P 
sl de of the lock Ptece ^ in 

£ the floor wail 2". 
the transverse directron ■ abutme nt position. 

™ber 27 0 has moved to the 

the la tch deteoting 

AS8 ho.nintheoircnitdiagra» . • „ four 

portion372hasa ,agnetiesen S or, ^ _ 

gia nt magnetoresistive events 



►« through 
, led "OMR elements 374A 
. a£ter collectively call. 378 
(hereinafter o£ a wiage . 

— tS71 ^ _ circuit 330 .contact 33, 
to an^tte^nalo £a - _ t 374Disconnectea 

--- MRei ^ t3 ::;:co^---- inthi ; 

• nnut terminal o£ contact 
to another mput tact 3 7 8 an* the voltage at the 

the voltage at the 
way, tnevu circuit 3«u- 

382 a re c^ar. at the ^ £rom the contacts 

» aaaltlon. -en the voltag ^ ^ ^ ^ 

• v, the line of magnetic detection 
in which the outputs a latcn 

, 76 the comparator circ ele ctrical 
sensor 37 6. haVing an 

, a second detection of 
signal Rs as a s contr ast. when the 

f a "low" level- otaD is 

gmr elemen ts 374* through 
ac force traversing the 0» ve qmR 

magnetic 10 eB o£ the r 

re.ce, the electrical ^ ^ _ _ the halance 

am ong the electrical resrst ^ ^ ^ cbe 

£o rmea » «- - — " . ^ section .i*»X - °* 

c _ator circuit ... ^ _ n t value .hich is 
a . hig , level having ^ ^ aecectionsignalRs . 

th an that o £ the ^ » ^ R , _ 

Note that, even U - la^^ ^ ^ o£the 

^■-^^jLUer than thato. the tongues 

30 



v . . ls "high" level. 

«••«'•""••"'•;::„.„„..—'»•"""'"•' 

as shown in Fig- - . n 10 t he signal 

„ , 52 AS shown in Fig- 10' 

" ^ CiICUiC b °:l U — ~ «- — ^ Ui " 

368 . 3S0. T h e «n 9 ue pl.« ^ Rs 

ifi8 and the latcn 
the comparator circuit fl ^ the 

outpu tteo «- - —tor circurt 

circuit 384. 

— PrOCeS " n9 . cirouit — r «- 

resP ective — Ts and lat c h — 

^ w, :rl l ^----- M 
SPeCl£10ally ' ^ oetection .i*- - — 
.erection « - ^ ^ _ level . th e si g nai 

to che slgnal pr T~ - — ji which has 

accessing circu.r 3" ^ , nA (1 

„„.....»•-'••■'""••""'.„.. 

processing circuxt 384 



In addition, m a case 

— — ......... 

.1,..- — — — 

...... :„.,,.„„.»...... 

„. „.,.. ...» ««••"» ... „. 

.„.....»...•»——■;■:;„„„„.„.„... 

.. m mA (10 millianiP eres) • 

'■ ; : ... ... — — ••"« - " 

Rs shown » Fig- a v . a . 

386 The contact 38b 
connected to a contact • , fl to an ECO 390. In 

388 and is electrically connected to 

ntact 3SS nein, funded via the resistor 
— Mthe Lhtongh .ate converted to jU d 9m ent 

388 . t he jU d„- espondlMtothe electrical cnrrent 
sig nals ov o, volta.ee corre ^ ^ 

val nes thereof, and the .advent s.nals 



ECU 390 



n_ ........ .—-.—»- 



c . ate in which, 
nt to flow even in a state 

£or example, the engine o ^ ^ cylinder 

^ f t he vehicle. 

£or activat ing the engrne 

• electrically connected 
« !C " JS01!e , atth e instrument panel or the 

lnd icator provided. correspondin g to the Judgment 

signal ,* is i^tted to 

v. „ is turned off • 
be en Ut until then. ^ ^ a£orementi oned 

Hotet hat, f0 . -D ^. ft »— — 

lnd icator is connected to 

t he present bucHledevrce 2 ^ ^ the 

cottes^ to the ,ont Passe. (tbeairbagaevice 
Ecu39 0mav be connected to a control 

£ " thelr0ntPaSSen9 :';rlsent Em hod.ent 

Operation and Ejects ^ ^ present 

•„»ft.r, the operation and 
Hereinafter. 

be described, 
embodiment «xll be 

« B „ckle Device 21" 
Basic operation o* Buc* ^ sho „n in rrg . 

3 in «hich the tongue pi. ^ ^ o£ ^ tongue 

---'^^::;::heton g ne Plate insertion opening 
is inserted^ ortionoftheinsertlonplate 

o( th e ejector 234. 

v. « and pnshes the end portro 
portion 336 abnts and P 



plate 330 sl iaes the Rector 234 — Sthe 
n Erection end side of the 

..„ y, the placement piece 

— - «* StOPP " S the laCc h 2 S0 rotates the 
en,— t ".eased pos^on ^ 

the £1 oorwall hrMg , tele33! o £ ,e^ 
Further, intestate, b h ole ,60 forced in the floor 

• « fi and the through-hole 

giy , in thls sCaC e. as sho«n 
«aU 222 overlap one anoth . ^ 

r^i pee 258 which has iu 
inF ig. 4, the engaging P-ce ^ ^ ^ 

v 1. 338 of the insertion plate p 
the through-hole 338 ot 

f the floor wall 222. 
through-hole 260 ot engagement 
latch 250 rotating ^ 
Moreover. Sue to the a . „ rp 2 58 of the latch 

position, the state lock 270 ahut one 

250 an, the ahnt.ent pcrtron 

, A Here the lcc* pieces 276 
another is canceled. ^ ^ ^ 

jMce o£ the — ^;:; (rMtle _ t canceled 
1K " e .Ltiondne to the nr 9 in, -ce c t the 

— " ""^Sand interlock— otation 
cohesion coil sprmg 318 



thisway the ice. Pieces 27 S abut the abutment 
oftbexatcb250.xntb.sway. 

h Section in which tbe engagement piece 
restrlctea , and th e 

— y ^ th v:::.^.^.--— 

nlate 330 is in a state o 
tongue plate « 



I( this attached state of the 

olete 330 after the webbmg belt 340 

vehlcle occup ant 

restrain3 th e 

■ h elt 340. and the webbrng belt 
th e webbing belt 34". 

vehicle occupant. 

na E «ects of bocK Betecting Devrce 350 
operation and «ffe .^^^ .„ 

In the state in which the tongue plate 
h 214 to the position at which the engagmg prec 

h the througb.bole 338 o£ the tongue 
v. «n can pass through the tnro y 

sl ae of the inserts plate 

» direction of the floor wall 222 . A 
along the transverse drrect ^ ^ 

ab ove. the line of magnetic force 3 generat ^ 
of the permanent magnet 354 Passes tbrou 9 b he . 

0 nlate detecting portion 358, an 
the tongue plate 
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£tbe magnetic Pi." ^ ^" nt 

336 of the tongue plat dete cting portion 

• ae o£ the tongue place u 
ls positioned at the si ^ ^ ch heads 

„. a the line o£ magnetic to 

356 adjacent to u' e 
£ro m the magnetic piece - adjacent to 

et 354 toward the magnetic piece 
permanent magnet 354 the 

, „ f the permanent magnet 354, 
tne south pole o£ is £or med 

.•„n 336 of the tongue plate 33 
in sertion plate portion permeabi lity . and a£ter 

passing through the insert ^ ^ ^ ^ ^ ^ ^ 

^ t 354 - MC :rr;ideo£thetongueplatedetectingPortion 

b eing Positioned at ^ sensor 

358 , th e line of magnetic force Btra 

36 4 is reduced or disappears. ^ ^ 

Mhen the line o£ magnetic force ^ ^ 

— - i8l - a "::l cements 36, through 
el ectrical resistance values 

---• Theba :;:;::red by the GMR elements36, through 
o£theb ridge circuit St value s at the contacts 

366, 370 vary- In this way, 



, le vei (eiectrical current vaiue) of 
afromthecomP aretor 

^to^uepxateaetectionsr^, ^ ^ 

* „™ »low" level to nxy 
-^8 switches from low 
circuit 368 sw! inputted to the 

^^ton.e.ate.etect^s^.s 

M oreover, — " ^ the ttI ^,oU 

v which it can pass 
-" tMPOSiti : w a „ d tne latent rotates^ 
» 8 ° fthet0n9UeP itiOT to t*e en^ent position, an*. 

— ^ releaSed PO th the 1o cK "0 — tr °° 

in9ly tQ the abUtm ent Position, as s b o«n 

CanCel6d POSi rr 6t or,e db V a percent ^net opposes 
— telMktlK 372 axon, t,e transverse section 

t h elatcn d etectin g portron _ ^ Une o£ Bag netic 

n 992 in this way. 

the lock piece 

~- 9 enerate d£ ro B t h e permanent ^ ^ „. 

----- r^electricai resistance 
lectins Portron . ^ che 

Tn this way, tne 

„,.«, 374A through 374D 
by the GMR elements 37 4A 

178 382 vary. 
rte contacts 3/»» J 
values at the cu contacts 366, 

37 0 vary, the sig" 



. nal R s outputted from the co.Para.or circuit 3B0 
aetectlo n signal ^ ghB ievei a „ high „ 

switc hes £ » low ^ ^ prQcessing 

la tch detection signal Rs 

circuit 384. e . nal Ts and a 

nlate detection signal 
When a "high" level tongue plate 

-i tj e ar e inputted to the signal 
n el lat ch detection signal Rs are 

— iMCUCUlt . tJi4 BeM ,..*.»i»«,u, 

. al level of the Judgment signal J4 
the sig nal level ^ ^ 

wlt h _ o, the Judgment srgnal > ^ ^ 

ievel o £ at least one o £ as 

and the latch detection signal Ks is 

< - tn cases in which the Judgment signals dlth 
compar ed with ceses of tne Judgment signal av 

are outputted. the voltege value o £ 

^ the ECU 390 is high, 
inputted to the ^ has 
&tt heKCU 3,0, it is Judged that the tongue Plate 

. 21 4 to a position at which engagement 
— - ^ 4 slmul „l, it is judged thet 

7 led £ rom the ahutment canceled 
the loc, member .0 has rotate ^ „. M 

n to the abutment position, i.e., 
position to tne a engagement 

„ f m the engagement released position to the 
rotated from the eng ^ 

anpd wit h the tongue plate 
h as engaged with 

. nnw is turned olt, 
wh ich had been lit until now, 
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-i- belt is reliably applied 

occupant can recognise «» 

t0 hi, ° /her - , . , 10 ln a case in which 

Here in the present bucfcle device 210, 

.^tes.isnotinserteainthecase^orthaton.e 

th e tongue pXate ^ , hich en gagement o t 

the latch 250 is possible even if the tongue plate 3 

th . level (electrical current 

ins erted in the case 214. «- — «" _ 

... 368 iB maintained as iB at the low 
— the latch 2 SOhaanctrctate d tcthe 
^^^ r 'thr loc, ^er^ocannct rotate to the 

— — * — 250 is not rotated 

abutment position. Therefore, if ^ M ^ 

— ^ent Position, the s r le ^ 

value, of the latch detection signal P 

ire.lt 380 is maintained at a "low" level. 

comparator 

^"' ^ate 330 is not inserted to the position 

coition if the tongue plate 
" 214 at which engagement o £ the latch .50 rs 

fhe -judgment signal J» * 
possible, the 3 u g 

. - f ,84 and the judgment signal J3 wn 
processing circuit 384. a output ted. 
, la low er than that ot the judgment signal a4 

,ia at which engagement of the latch 

• ble i£ the latch 250 has not rotated to the 
250 is Possible, if th , uagment 

position and engaged with the tongue plate 



x J4 is not outputted from - signal P-,, — 
signal J4 is n r than 

i T? whose signal levex 
384, ana the judgment signal J2 

J4 is outputted. 

th at of the judgment signal 

1„ the present buckle device 210, 
Therefore, in the P 

- rhe judgment signal " 
i Tv corresponding to tne ]» 
judgment signal Jv corr 

fle ECU 390 , the ECU 390 can :udge that 
inputted to the ECU pos ition at 

pla te 330 has been inserted in the case 21* 

nt of the latch 250 Is possible and that 
25 0 has engaged with the tongue plate ^ 

h . M . in which the latch 250 is not engag 
. £al se latching Dlate 330 is inserted to the 

even if the tongue plate 
tongue plate 330 even h 

214 at which engagement of tn 
position within the case ^ 

m,» like is not erroneously :udge 
25 0 is possible, or the like 

engagement of th magnetic 
aC the present buckle device 210, 
Moreover, at tu v through 
a 376 are structured by the CM* elements 362* 

eiements 362R thro ugh 

362D and 374A through 374U. Even if these 

4. imkEs) the same operatic 
magnetoresistive elements (MREs) 

^ in the electrical resistance at the 

„ the rate of change m the eie 
" tic field is aPPlied is several Percent, whereas 

time when a magnet, (the GMR elements 362A 

ui th giant magnetoresist ^ ^ ^ ^ 

through 362U and 3,4, through 374U) , 



rlSSS C ° SeV " al ^t^f ield formed by the — — ' 
— ^^eformedbyapermanent magnet is small. 

the change in the vo 

P l.t. 330 has been inserted ^ ^ 

, of the latch 250 « possible. 
at which engagement of the 

tated to the engagement pos.txon. 
xatch 250 has rotate* ^ tbe 

= i- the present bucKie 
as described above, at ^ ^ 

ocq formed so a& 

as to include the magnetic sensor 3 ^ oa rfl 352. Therefore, 

clrc uit 3,* are mounted to the same cr ^ 

.late detecting portion 358, th 
^ COn9Ue d the signal processing circnit 3S* can be 

tM aevice Mln bo dy, merely 

assembled to the base 

, the cir cuit board 352 to one of 
by mounting the structure in which, 

„ 0 Thu s, as compared »ith a 
of the base 220. the latch detecting 

.olate detecting portion 358, th 

a£t " the le signal Passing circuit 3e. are 

re specti.ely assembled to ^ ^ ^ ^ 

number of processes require ^ 
greased. *s a result, the manufacturing 



ipss expensive. 
. p 210 can be made to be less 
buckle device 210 latch 
n1ate detection signal Ts an 
Ka rther. the tongue plated ,„ , 

•on.1 *s outputted fro. the comparator 
deteCtl0n to the signal Proce^ circuit 33. - - 

»' ~ inPU " e h J4 ara outputted from the signal 

.„„,, ji through J4 are 
judgment srgnals slgnal 

. ft , 8 4 Therefore, it suffices 
processing circuit 384. ^ ^ 

, of the signal processing circui 
inpu t terminals of ^ circuits 

connected only to the output terminals 
368 , 380 . Thewi ring»ith respect to thesrgnalproce 

384 can thereby he simplified- ^ ^ 

cr as described above, at the P 
Moreover, as circuits on the 

lectrlcal current always flows to the 
210 ' 61 f ln a case such as when the judgment 

,_ „ a 312 Therefore, in a cas 
circuit boerd 352. it can be thought 

v T4 »re not outputted at all. i 
signals dl through ,4 are n a t the electronic parts 

orthe wiring or the che la tch detecting 

. olate detecting portion 358, the 

3M and the UKe. 

por tion 372. the signal processing 

■ a case in which no judgment signal 
Accordingly. « a case j4 ^ 

to a ny of the judgment signals Jl 
corre sponding to ^ ^ vehicle 

f o£ the aforementioned abnormality 

instru ment panel of the 

iighting en indicator provided 

Cl6 ' . the state in which the tongue 

In the present embodiment, in the 



vehicle 
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P 214 the "low" level tongue 

— aetecti ° hthe - 

.late 330 is positioned at the 
detecting portion . Howe ver, 

i=>t-t> 330 is not inseruc 

^ pla te330 i,^— ' 

ot the tongue plate ^ ^ ^ 

plat e detection PO— 35S. ^ ^ 

368 ' h=n the latch 250 is 

in the present embodiment, when 
Moreover, m the P 

fc .oipased position, tne 
at the engagement release oarat or circuit 380 , 

-™,tted from the comparator c 
ae tection signal as x. outputted ^ 
f he latch 250 is at the engagement posrtxo 

However , when the 

le vel latch detection srgnal 

. t the engagement released posrtron, the 
la tch 250 rsatthe e „. „ compa rator 

lat ch detection posltio , 
circ uit 380.and«henthelatch25 

i latch detection signal Rs may 
th e "low" level latch c , anal processing 

• oresent embodiment, the signal pr 

In addition, m the prese ^ 

. the judgment signals Jl thro 

circuit 384 outputs the D 
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nlate detection signal Ts outy 

P • „i Rs outputted from the 

a latch detection sxgnal Rs outp 

36 8 and the laccn 

comparator circuit 380. 

i« the following structure is 
Accordingly, for example, the 

«f the iudgment signals 
• bl e- the electrical current values of the 3 u 
possible, the ei a signal, in 

, ,, iffe r As shown in Fig- 12. 
n — „ ,o not a. e • ^ ^ ^ 

whlch entrant 

.ontinnous. is tns s l9 nal . • 

leCtri caX c U ,e, o £ tne a.actrica, ^ va.ue 

t ngul at «ave at constant ti.e intsrvaXs -een 
the _ o £ a eiectriMi current vaiue IH , 

«— «»en sisctncaZ curran 

is th e :u d9 ,ent s ig na! «. Oonve.se.y. a .MP-!. 

\ „«.*.««- eXectr.ca. — » »~ » 
eleCtrl ° al lar wave at constant tU. — -twaan 

IL is flowing, is the 3 u g 

t 0 f the electrical current value IH is 
electrical current of the 

<e the -judgment signal J4 . 
continuous, is the ]U 9 

• ,hP oresent embodiment, at least the 
Moreover, m the present 
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276 of the locker ^ ^ ^ lock piece 

. permanent magnet may b. separate 

. -n the present embodiment, the latch 
m addition, m the pr fcy 
t - on 372 indirectly detects the rotate of the 

portion 372 in ,-, 6 However, for example. 

a e t ectin g therotationo £ theloc,Piece 2 7,H 

.•on of the connecting portion 256 

piece 258 of the latch port ion 256 

fixed to the connecting P 

--"'Tei: chthatthelatch detecting portion 
engaging Piece 2, 

372 Erectly detects rot tio ^ ^ ^ ^ 

As ascribed above, m 

. nCi on attachment of the tongue Plate can be 
Present invention. „ o£ bot h whether 

• „f ftie results of deteccio 

— * •"■';:»..........«-■—••"'" 

or not the tongue plate n 

the latch has moved. 
b ody and whether or not the 
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